We propose a new test of the forward-looking Phillips curve for a panel of 10 OECD countries. Structural parameter estimates are obtained using an extremum estimation method which is applied in the frequency domain. Such an estimator has the advantage of enabling the econometrician to focus on subsets of frequencies for which the model is specifically designed. For most countries, and once we control for a lagged inflation term, we find that the majority of the price setters are 'backward looking'. In addition, our evidence is compatible with the hypothesis that prices are adjusted according to a fixed, time invariant pricing rule.
Introduction

Summary
The purpose of this paper is to bring additional evidence to the existing literature on the forward-looking Phillips curve (FLPC) using a new econometric methodology and an expanded dataset. A common method used in the recent literature to assess the fit of the FLPC can be described as follows: first, structural parameters are estimated through GMM techniques. Second, exploiting the forward-looking nature of the standard New Keynesian Phillips curve (relating inflation to an actualized stream of future expected marginal costs), a forecasting VAR containing variables available at time t to the observer is estimated to generate forecasts for the marginal costs. Using the estimated parameters and forecasts, one is then able to compute the theoretical path of inflation. 1 Because of poor small sample properties, GMM estimators are often considered as lacking robustness. Moreover, GMM estimates are also found to be very sensitive to normalization (i.e. the way orthogonality conditions are imposed) and instrument specification. 2 Second, time domain estimators, such as GMM or ML, offer a 'diagnosis' of the model at hand for the entire data frequency band. By definition, it is thus not possible to disentangle effects of specific sets of frequencies over the model's performance, which is a drawback of this approach as one wishes to focus on a spe-1 This is the methodology used by Galí and Gertler (1999) , and Balakrishnan and Lopez-Salido (2002). 2 See Ma (2002) or Fuhrer et al. (1995b) for examples of these issues.
2 cific subset of frequencies for which the model is specifically designed (i.e. business cycle frequencies). Hence, an estimator allowing for a decomposition in the frequency domain could be particularly useful in testing specific features of a model. One could then potentially highlight which frequencies are responsible for a model's failure or success. 3 This paper will concentrate on the potential problems related to the estimation approach. The Generalized Spectral Estimation (GSE) we use in this paper also exploits a model's moment properties but uses lagged residuals instead of endogenous variables as valid 'instruments'. The main idea is that the unexplained dynamics of a rational expectation model form a white noise process. The latter has a very simple spectral shape which can be exploited as the basis for a frequency domain extremum estimator that would minimize a function of the spectrum of the residuals. Model parameters are then estimated using a criterion function, the objective of which is to make residuals as close as possible to a white noise process. Moreover, using GSE does not require the specification of any instrument set. Importantly, this method 3 Arguably, there might be a another difficulty in this literature: the tests suggested above require us to specify a forecasting VAR. Consequently, direct tests of the present value relation implied by the FLPC are always conditional on the VAR used to predict marginal cost. Forecasts are specified within the context of a fixed joint distribution between marginal costs and the forecasting variables.
As demonstrated recently by Kurmann (2004) , this methodology entails considerable uncertainty.
Moreover, the performance of the New Keynesian Phillips curve crucially depends on the forecasting process for the marginal cost.
3 allows estimation over subsets of frequencies. It is thus possible to determine which frequencies are responsible for the results. In contrast to the Hodrick-Prescott filtering of the variables, GSE will not alter the cyclical properties of the series. Finally, normalization plays no role when GSE is used, precisely because lagged residuals are used as 'instruments' instead of lagged endogenous variables. They estimate a hybrid Phillips curve in which both forward and backward-looking terms appear and conclude that the parameter-capturing backward-looking behavior is statistically significant but small for the US and not significant for the Euro area.
Literature and results overview
In addition, they document that the marginal cost based Phillips curve can provide 4 reasonable account of the post-war data features, notably of persistence properties. Sbordone (2002) obtains very similar results for the US. 4 In Bindelli (2005), we study inflation's inertial properties in a panel of industrial countries by questioning the present value relation implied by the Phillips curve. This paper finds that, conditional on an autoregressive process in marginal cost, the Phillips curve is compatible with empirical evidence on persistence properties for the US but also finds that for several other European countries, the FLPC might imply too much inertia in inflation. This suggests that even though lagged inflation has been found to be significant in several previous studies, it may not be needed to generate observed inflation inertia. 5 In summary, the issue remains open, and we will try to contribute to this literature by bringing new econometric evidence for an extended panel of OECD countries.
Our findings can be summarized as follows: throughout the spectrum, the FLPC is successful in the case of France and the US. Australia, Canada, and the UK are reasonably successful once we abstract from high frequencies or if we detrend both inflation and marginal cost using an H-P filter. For Austria, Germany, Italy, Japan 4 Her methodology differs somewhat from Galí et al. (1999 . She relies on a forecasting VAR technique but bases her forecast on a two-variables model, using unit labor cost and price/cost ratio. She then estimates parameters using a criterion function that minimizes the distance between the model and the data. The methodological difference here is that everything is plugged into the criterion function and estimated simultaneously so that one implicitly maximizes the fit of the VAR model. 5 This might be simply because of a highly serially correlated driving variable (or shocks affecting it) and not because of backward-looking pricing behavior.
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and Sweden, the FLPC is likely to be misspecified. When a lagged inflation term is controlled for, the model detects a strongly significant weight on lagged inflation of roughly 50% for all our countries. Clearly, for some of our countries, this is hardly compatible with previous evidence in favor of a purely forward-looking model. A plausible explanation might be that a lagged inflation term is not (entirely at least) reflective of backward-looking pricing behavior. Indeed, because serially correlated shocks to the economy would imply a near observational equivalent Phillips curve to the one obtained with 'backward-looking' price setters, we cannot be sure that a hybrid Phillips curve reflects a correct specification of the price adjustment mechanism. Unfortunately, the GSE method cannot help us to distinguish between the two competing specifications. Finally, our estimates of (per period) price adjustment probability are generally stable across frequency ranges, and are thus supportive of the view that prices are updated with a fixed probability.
Our presentation starts with a short introduction to the Phillips curve. The empirical methodology is described in section 3. Section 4 contains our results. Additional robustness analysis is undertaken in section 5. A standard 'hybrid' Phillips curve is studied in section 6. Section 7 discusses further research and concludes this study.
The FLPC
The intuition underlying the marginal cost based Phillips curve is quite simple. Firms have market power, their pricing decisions thus allowing for a markup over their 6 marginal cost. Since we are in a rational expectations context, optimal prices set by firms take into account the expected evolution of marginal costs. The price-setting behavior is derived as the product of optimization by monopolistically competitive firms subject to constraints on the frequency of the price adjustment. Calvo's partial adjustment mechanism has been widely used in the literature due to its analytical tractability and we will be no exception. This time-contingent price adjustment rule stipulates that each period, firms are allowed to adjust their price with a fixed probability 1 − α. The basic equation relates the actual inflation rate to the one period ahead forecasted inflation and real marginal cost:
where π is the inflation rate, mc is the percentage deviation of average real marginal cost from its steady state level, and ε t is an i.i.d. error term. 6 β < 1 is a subjective discount rate and ψ =
(1−α)(1−βα) α > 0 is interpretable as a price flexibility parameter.
If a bigger fraction of firms adjusts their price, then inflation will be more sensitive to movements in marginal costs. As the probability for a firm to be able to adjust its price increases, so does ψ. By being able rationally to anticipate variations in their marginal cost, firms will pass through these price variations to a greater extent, since 6 The equation is the result of a loglinearization of the pricing equation around a zero average inflation steady-state equilibrium level. The steady-state equilibrium level for real marginal cost level is considered to be a constant in our benchmark case analysis and will be taken as the sample mean.
7 they have the opportunity to do so.
Econometric methodology
We will use a method sketched in Durlauf (1991) and later extended by Berkowitz (2001). These authors have suggested the use of a specific type of extremum estimator based in the frequency domain. 7 The basic idea exploits the well-known result stipulating that the spectral distribution of a martingale difference sequence has the shape of a straight line.
Rational expectation models typically imply an Euler equation, which can be written as
where f () is a function given by the model's first order conditions, y t is a vector of observable data, θ 0 is a vector of parameter values and I t defines the information set available at time t. The above equation simply tells us that the Euler residual has a zero conditional mean. Instead of using standard GMM moment conditions, where a set of instruments is specified, the spectral-based estimation method uses the fact that, since innovations (i.e. Euler residuals) are assumed to be a martingale difference sequence, lagged residuals can be viewed as valid instruments. 8 That is
We then implement a grid-search procedure throughout the parameter space. 13 
Empirical findings
The data used (covering the period 1970:1 to 1999:4) is described in the appendix.
Our chosen metric for the marginal cost is the unit labor cost; this is to preserve the comparability of our results with previous studies. In order to compare our results with conventional estimation methods, we have displayed in Table 2 reduced form parameter estimates obtained with GMM. We use 4 lags in inflation and marginal cost, and 2 lags in H-P detrended output as instruments. 14 ψ estimates in this case are only significantly positive for Austria and the UK. We find a significant negative value for the US. For the remaining countries, estimates are very small. We never reject the overidentifying restrictions based on our J-statistics. 15 If we compare these with GSE results (containing the entire frequency band), we do not observe much difference. The only exceptions are Austria and the UK, for which ψ are small and not significantly different from zero, and the US, for which we find a positive and significant estimate. Concerning the discount factor, results are very similar between the two estimation methods, but estimates are higher for Japan and the UK, while lower for the US when we use GMM.
To sum up, when GSE is used, estimates for ψ are generally positive throughout the frequency range, but these are small in magnitude and not significantly differ- 14 For all our GMM estimations, we use Newey-West autocorrelation robust variance covariance matrices (bandwidth L=4). J-statistics are also presented in the tables. 15 The p-values for Austria and the US are, however, somewhat low. As a last remark, note that when we consider comparing our GSE estimates with traditional time domain estimators, it is likely that high frequencies would have a larger 'weight' in the GSE since more of them are identified within the cumulated spectra measure. 16 In some sense, our estimator might overweight high frequency spectral densities contribution. On the other side, traditional time domain estimators are more dominated by low frequencies since spectra have often peaks at low frequencies. 17 Consequently, a GSE estimator run over a subset of frequencies that 16 Recall that the number of estimable frequencies is given by
Each spectra has a weight of one in our cumulated deviations of spectra (U (λ)). 14 does not contain the highest ones may also remain comparable to time domain estimators. For instance, when comparing Tables 1 and 2 , GMM estimates for Austria and the UK are often closer to our GSE estimates over the [0, π/3] band. Performing GSE remains obviously important since this estimator identifies the set of frequencies included (or excluded) in the estimator. This cannot be done using time domain econometric methods such as GMM instead.
Structural Estimates
In Table 3 , we present estimates for α, the probability of non-adjustment, ψ = 18 Structural parameter estimations imply very similar results compared to the reduced form estimates obtained for β and ψ. Therefore, we will not discuss them further here. 15 moment conditions. These authors also produce an estimate for the Euro zone that is included between 10.4 to 12.2 quarters. 19 For nearly all frequency bands considered, Austria, Japan and Sweden's estimates for α are positive but not significantly different from one. In addition, a negative probability of price adjustment is found when all frequencies are included. Non-adjustment Probability estimates slightly decrease as the lowest frequencies are excluded.
Many authors have argued that the probability of price adjustment should be, for the sake of realism, time variant. Moreover, it is sometimes argued that the probability of changing prices in a given period should increase as the elapsed time since the last price adjustment increases. Then, one should observe a lower expected price duration as higher frequency components (i.e. short cycle periods) are excluded, because we expect precisely a higher probability of adjustment when lower frequency bands are considered. 20 In contrast, Calvo's pricing model stipulates that prices are adjusted with a fixed probability per given unit of time (i.e. period) independently of the time the last adjustment was made, hence of the periodicity at which it is measured. 21 Thus, a stable value of α across the measured frequencies (periodicities)
is directly interpretable as being favorable to the Calvo pricing model hypothesis. To 19 Their Euro area data is gathered for Belgium, Germany, Spain, France, Ireland, Italy, Luxembourg, Netherlands, Austria, Portugal and Finland. Data is then aggregated using a GDP based weighting vector. 20 Recall that expected price duration is the inverse of the adjustment probability. 22 In other words, we test the hypothesis that α remains stable within business cycle frequencies. More formally, our simple testing experiment proceeds as follows:
We can form the 95% confidence interval as:
H 0 is rejected whenever α [π/15,π/4] exceeds the critical value 1.96, i.e. whenever:
Excluding Canada, we never reject H 0 based on a confidence interval level of 95%. 23 Consequently, the Calvo pricing adjustment mechanism that underlies the FLPC might be a good first approximation of a firm's pricing behavior.
To sum up, evidence in favor of the FLPC is reasonably good in the case of France and the US when we focus on structural estimates. The cases of Germany and Italy clearly indicate a misspecification of the FLPC. For the remaining countries it is also likely that the Phillips curve is misspecified. In fact, although ψ estimates are generally positive, they are not significantly different from zero. Finally, the Calvo pricing mechanism is possibly a good device for modeling pricing behavior. In the next sections, we will explore further marginal cost measurement as well as pricing functional form issues.
Robustness analysis
We conduct two types of alternative specifications of the original FLPC. One focuses on trend and high frequency related aspects in both inflation and marginal cost. The second concentrates on an alternative measure of marginal cost.
Hodrick-Prescott detrending
The assumption of a constant trend around which both inflation and marginal cost fluctuate is potentially an oversimplification given that during our sample period, there happen to have been several types of shocks or structural changes which might have affected these variables. In other words, the assumed constant trends do not entirely capture low frequency components. At the other end of the spectrum, and due in part to its composite structure, we cannot exclude that our measure of marginal cost might also potentially entail some noisy component, leading eventually to observed spurious results for some countries. GSE estimation, run over relevant subsets of frequency bands, allows us to deal with such problems. Researchers have, however, usually employed another way: the data might be filtered to start with, so that the detrended variable's frequency properties will be modified from the very beginning of the analysis.
In this section, as has been widely used in the literature, we apply a HodrickPrescott (H-P) filter to our series so as to concentrate on a 6-32 quarter periodicity of the variables. 24 The direct filtering of low as well as high frequencies in the data makes the GSE estimates lose somewhat of their appeal. In fact, since the data is already prefiltered, GSE may now be used as a time domain estimator to the extent that we shall now consider estimates for the entire frequency band. Note that a GSE estimation of the model over the whole frequency band with a H-P filtering of the variable is not equivalent to GSE estimation run over the frequencies corresponding to a 6-32 quarter periodicity interval. In the latter case, there is no need to extract a cyclical series from the beginning. This is an important difference to note since an ideal filter should precisely extract a specific range of periodicity without altering the properties of the extracted component. In that respect, GSE estimates are 'neutral'.
In contrast, as Guay and St Amant (1997) and others have shown, the H-P filter performs poorly in terms of extracting business cycle frequencies if the peak of the series' spectral density occurs at low frequencies, which is precisely the case of most macroeconomic series. Moreover, it tends to amplify cycles at business-cycle frequencies in 24 We set λ, the smoothing parameter, equal to 1600 as conventionally done for quarterly data.
the detrended data and to dampen long-run and short-run fluctuations. Hence, H-P filtered variables could potentially lead to spurious results. We nonetheless decide to pursue the experiment due to the widespread use of such methods, and the possibility left to us to compare the relative performance of the GSE estimator.
The GSE structural estimates are reproduced in Table 4 suggest parameter values which are very close to our estimates in the benchmark case, where the rigidity parameter estimate is, again, not significant. In the case of the US, the estimation identifies a period of rigidity which decreases from 6.1 to 5.6 quarters compared to the benchmark case. To sum up, this evidence supports the relative success of the FLPC for France and the US, with positive and significant estimates for ψ. In the case of Austria, we suspect that some high frequency noise might indeed affect the relationship between inflation and marginal cost. In fact, estimates of ψ in Table 4 are generally close to estimates obtained in our benchmark case and including low frequencies in our GSE estimation does not significantly alter the estimate. On the other hand, results for Japan and Sweden do not show any significant improvement with respect to our benchmark. Finally, and with respect to the above discussion about H-P filtering properties, an increase (with respect to our benchmark) in estimated ψ should be taken with care. As discussed above, because business cycle frequencies are amplified, we might capture an artificially increased correlation between inflation and marginal cost at those frequencies.
Alternative measure of marginal cost
In this subsection, we wish to address the issue of how sensitive the results are to an alternative specification of real marginal costs. The alternative we wish to explore here stems from the assumption that the production technology is no longer of a CobbDouglas form. Under the assumption of constant returns to scale, real marginal cost is equal to unit labor cost multiplied by the inverse of labor elasticity with respect to output. 25 We assume competitive input markets, constant returns to scale as well as perfectly mobile capital across firms, so that the marginal cost is the same for all firms. 
, we have:
The real marginal cost is thus the product of the inverse labor elasticity and the labor share and η L is a function of the sole output-capital ratio. To see this last point, recall that since we assume constant returns to scale, homogeneity of degree one requires:
If we now assume that F (K t , z t L t ) takes the form of a CES production function, we have:
where θ > −1 and 0 < λ < 1 are respectively substitution and distribution parameters. In the case where θ, the elasticity of substitution between labor and capital, is less than one, η L monotonically decreases in the output-capital ratio. Since the latter is procyclical, the marginal cost will be more procyclical than the labor share.
To implement this measure of marginal cost, we need to calibrate values for θ and λ. A variety of empirical studies have produced estimates for λ, which generally range between 0.2 and 0.4. Estimates of θ are more variable across the literature. 26 We finally chose values taken from Rotemberg and Woodford (1999) , who suggest λ = 0.3 and θ = 0.5. Series on capital are generated assuming a fixed depreciation 26 See Chirinko (2002) for a survey.
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rate. 27 Following Nehru and Dareshwar (1993) (see also Nadiri and Prucha (1993))
we assume a depreciation of 4% per annum. Table 5 . 28 For nearly all countries, β estimates are very close to those obtained in our benchmark case and also display very similar standard error bands. They are, however, slightly lower for the UK. Estimated ψ are also very close to our benchmark case coefficients, with again the exception of the UK, for which estimates are slightly higher. Overall, structural estimate results mirror the findings on reduced parameter estimates and are very similar to those presented in Table 3 . 29 
Hybrid Phillips Curve
Many authors have rejected the FLPC on the grounds that a lagged inflation term, which is not predicted by the model, is found to be significant when included. More- 27 An initial level for the capital stock is also needed. We use here the perpetual inventory method and assume a constant capital-output ratio at the steady state. Moreover, capital and output grow at the same rate so that initially K t = I t+1 /(g + δ) (assuming the standard accumulation rule
, where g is capital growth rate and δ the depreciation rate. 28 Results for the remaining frequency bands are also very similar and are not displayed.
over, such a lagged inflation term would be needed to generate observed inflation persistence. In light of our findings, do we really need a lagged inflation term to generate the observed inflation dynamics? To answer this question we will make use of a hybrid Phillips curve (HPC) specification suggested by Galí and Gertler (1999) . As for our model above, each firm is allowed to adjust its price with a fixed probability 1 − α. The additional assumption concerns the type of firms present in the economy.
There are two: a fraction 1 − ω of the firms set prices optimally (using all available information to forecast future marginal costs), while the remaining firms are assumed to set their prices according to a 'rule of thumb': they set prices equal to the average newly adjusted prices of the last period plus an adjustment for expected inflation, based on lagged inflation. 30 As it is usually done in the literature, we will refer to these as 'forward-looking' and 'backward-looking' firms respectively. The resulting Phillips curve is given by:
30 See Galí and Gertler (1999) for details.
where γ f and γ b are parameters mainly depending on α and ω, reflecting the overall forward-looking and backward-looking compound respectively in the Phillips curve. 31 Tables 6 and 6bis present the structural estimates of this hybrid Phillips curve when marginal cost is used as the driving process. All parameter estimates are highly significant, the only exception being the parameter ψ when the entire frequency band is considered (not true for Australia and Japan). β estimates are always bigger than one when we account for the [0, π] frequency band. As we concentrate on business cycle frequencies, ψ estimates increase and become significantly different from zero, and β estimates shrink to more conventional values. The estimated probability of adjustment implies a price duration contained within 2.1 (US) -3.4 (Germany) quarters, which is quite realistic. The fraction of firms updating on a 'rule of thumb' basis is always contained within the 0.52 (US) -0.63 (Germany) interval, suggesting that a majority of the firms who are able to adjust do so with reference to past optimal prices and adjust them according to past inflation values. This proportion increases substantially if we account for the highest frequencies (i.e.[π/3, π]), in parallel with a lower probability of adjustment which induces a longer estimated price duration. Note that a decrease in ω implies an increase in ψ: this is simply because a higher fraction of firms behave in a forward-looking manner, And since these are, by definition, more sensitive to the evolution of marginal cost, ψ increases. We note that the exclusion of the lowest frequencies (i.e. [0, π/15]) also slightly decreases 31 Note that if ω = 0, that is if all firms are 'forward looking', we are back to the FLPC. Also, if 32 This suggests that a Calvo pricing framework is also a good description of the actual pricing mechanism in the case of the hybrid Phillips curve specification.
In Table 7 , we present reduced form GMM estimates. The estimated fraction Bihan (2001) also produce estimates for a hybrid Phillips curve under the constraint γ b +γ f = 1. They obtain estimates for ψ for several European countries and the US. 33 For Germany and the UK, their estimates are, respectively: 0.011 and 0.033. For Italy and France, their estimates are lower than ours at -0.006 and 0.002 respectively and more in line with our own estimates. This is also true in the case of the US (0.004).
As in our case, note that these authors find that none of the above estimates are significantly different from zero. Finally, their estimates for γ b are the following: for the US they obtain 0.369, Germany 0.099, France 0.384, Italy 0.491 and the UK 0.181. 34 Our GSE results presented in Tables 6 and 6bis suggest that a substantial part of the producers update the price using a simple 'rule of thumb'. In addition, 'backwardlooking' behavior, as pointed out by γ b estimates, is found to be higher than usually found with GMM methods, and in particular higher than that which has been advocated by Galí et al. ( , 2002 for the US. 35 In light of these findings, sustaining that the forward-looking component in inflation dynamics dominates is arguably over- 33 They use 4 lags in inflation, marginal cost, H-P detrended output, and short term interest rate as instruments. 34 27 stated for all the industrialized countries analyzed in this study. In addition, our GSE method suggests that some high frequency dynamics (not intended to be captured to start with) may well drive some spurious results, notably in the case of ψ estimates, where these appear to become significantly different from zero as we exclude high frequencies from the estimation.
In Tables 8 and 8bis , we present the structural estimates of this hybrid Phillips curve when output gap is used as the driving process. 36 These results also confirm that a lagged inflation term is always significant, though slightly smaller than in the marginal cost based HPC. A fixed adjustment probability is also supported in this case, as α estimates are stable within business cycle frequency intervals. 37 At business cycle frequencies, estimates for γ b are closer to 0.5, with Austria and Sweden displaying estimates close to 0.46. The major change concerns the generally higher value of ψ and the lower price duration: the latter now ranges between 1.8 (Austria and Sweden) and 2.6 (Canada), which are even more realistic estimates. In addition,
for Germany and Japan, the discount factor estimates are now lower than one. Note that estimates for the full frequency band again display β estimates which are generally above one and ψ coefficients not always significant. Importantly, and contrary to the results of Galí et al. (1999 ) for the US, we find that an output gap based 36 The output gap is measured as H-P detrended output. 37 We use the same hypothesis testing as previously. We find the following values for n: Australia, 0.38; Austria, 0.13; Canada, 0.08; France, 0.29; Germany, 0.33; Italy, 0; Japan, 0.12; Sweden, 0.33; UK, 0.14; US, 0.15.
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Phillips curve performs as least as well as a marginal cost based one. 38 This result is somewhat surprising for it means that a labor market flexibility assumption along with a linear relation between output gap and unit labor cost yields a Phillips curve that is empirically plausible, at least to a first approximation. The addition of labor market imperfections would not be needed in this context. 39 Table 9 presents our GMM estimates using H-P detrended output as the driving 41 41 In addition, if the true model indeed contains errors that are serially correlated, this would also mean that our parameter estimates could potentially be biased. This would also be true in the case 30 
Conclusion
We have seen that evidence on the forward-looking Phillips curve is not overall convincing. For France and the US, the performance of the FLPC is satisfactory at all frequency bands. The performance of the FLPC is relatively improved for 5 out of 10 countries once we omit high frequency bands in the estimation while for the remaining half, the FLPC is likely to be misspecified. Omitting low frequencies also slightly improves the model's performance, although the improvement is much smaller and not widespread across countries. This suggests that when testing models of the business cycle, particular care should be taken in focusing precisely on these business cycle frequencies. Once we control for the presence of a lagged inflation term, its coefficient is always significant and important in magnitude, so that less than half of the firms update their price in a forward-looking manner. Whether this result stems from 'rule of thumb' behavior is not yet clear. In addition, our study substantially differs from Galí et al. (1999 ) concerning the conclusions reached on the output gap based hybrid Phillips curve. Finally, we find that the relative stability of the price adjustment parameter within business cycle frequencies is supportive of a fixed adjustment probability mechanism.
We note some limitations and, accordingly, possible extensions to our analysis. 31 materials would probably be the simplest way to check for their relevance. 42 Second, our results obtained with detrended output are supportive of the hybrid Phillips curve.
However, the theoretical steady-state equilibrium level of output is potentially only partly captured by such simple detrending methods. A testable theory-based measure of potential output would thus be welcome for further study on this issue. Third, the friction mechanism that underlies such models deserves deeper exploration. As we have seen, the labor market flexibility underlying our driving processes might not be a bad assumption at all. Still, there is a considerable ongoing debate as to whether rigidities in the labor market are more relevant than price stickiness. A estimate of a theory-based wage adjustment equation would without doubt help distinguish between models that rely primarily on price stickiness from those that emphasize labor frictions. Finally, it is rather evident that our choice of focusing on the supply side behavior is not entirely successful at depicting the overall dynamics of inflation and leaves marginal cost (or output gap) as entirely exogenously determined. Exploring the FLPC in a fully articulated general equilibrium model with endogenous policy is desirable. Such a setup will allow deeper understanding of endogenous mechanisms at the source of marginal cost or output dynamics. In addition, we could consistently test the role of backward-looking price setting versus serial correlation in the economy. cost in all economic activities. 43 We use series on GDP and employee's compensation (QNA) in current prices and national currencies. Wage earnings and employment data are used to compute the labour share for Germany and Sweden, for which we have no compensation figures (QNA, indexed at 1995 value). Quarterly inflation and marginal cost series are plotted in Figure 1 . 43 Marginal cost measurement issues are further discussed in the appendix. 
Note:
We use 4 lags in inflation and in marginal cost and 2 lags in H-P detrended output as intruments.
J-stasistics and their corresponding p-value (in parenthesis) are also diplayed. 
